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ABSTRACT 


Introduction: Food waste is a universal problem and attempts to curb is a big challenge worldwide as hunger rate is again rising 
since 2015[FAO,2017] after many years of restraint.’ As per the United Nation’s Sustainable Development Goal Target 12.3.1 
and 12.3.2 the food loss and waste respectively must be halved of the per capita global food targeted by 2030. The paper aims 
to analyse the malpractices persist in society related to food management that leads to abundant food wastage. The percentage 
of food waste at the consumption stage varies from 5% in Sub-Saharan Africa to almost 58% in North America and Oceania 
regions defined by FAO. Even after a continuous effort from so many years, the hunger rate is biggest challenge thought the 
world. Food waste broadly covers retail and consumer level food and its related losses, and thus individual plays decisive role 
the food waste. It is pertinent to analyse the behaviour of various factors to encourage better use of food and its products. The 
objective of the study is to analyse the distinctive behaviour of food waste and its upshot on society and the environment that 
subsequently examine the possible incentives for food waste reduction. The study also focuses on the food which turned into 
garbage could have been utilized by the underprivileged people and their possible distribution mechanism adopted by various 
agencies and NGO’S worldwide. 

Aim: This study surveyed understanding the consumption, usage and wastage pattern of the household of Nagpur region. The 
food waste at any stage must be discouraged at its life cycle to minimize the lost effort and wastage of all applicable resources. 
The study reveals that the urban citizens, educated people and women’s are more prone to food waste as their counterparts. 
There should be a rehabilitation centre created by the municipal corporation to collect, distribute and manage the food waste at 
the city level. This will bridge the gap of food donor and food receiver in a better way. 


Material and Methods: The survey of some hundred households conducted to understand the behaviour of the food waste of 
the Nagpur region. As the food wasted more at the user level, thus the study behavioural factors contributing to waste practices. 
Result: This suggests that Not having the proper diet plan is influencing the food waste by multiple of 0.340, similarly overeating 
is also a type of food waste and influencing in multiple of 0.109. The factor which does not know how much to eat beforehand 
also leads to the food waste in the multiple of 0.280. All these factors give clues that are more concern about the diet and plan 
someone can reduce the food waste up to a larger extent. 


Conclusion: In India awareness and campaign about the food waste and its repercussion at all the platform will help to positively 
reduce the food waste as we did for the “Swacchta Abhiyan”. Though education has negative correlation and not has only fac- 
tors that we can avoid the food waste. 
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INTRODUCTION of country-wise representation of waste data and not avail- 

able due to the variances in the data collection, methodol- 

Food waste is crucial issues at international as well as na- ogy and presentation. Only 4.4% of the data are available 
tional level. The specific target determined by the SDG 12.3 ag per FAO 12.3.1and the rest of the data are from various 
refers to the food waste at the stages of retail and consumer other indirect sources. ! United Nation Environment helped 
and food loss in stages of production, transport and stor- jn preparing the methodology to measure food loss and 
age. The global food waste indicator is the accumulation waste to identify this on the common platform worldwide. 
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Food loss and waste also have an impact on climate change, 
greenhouse gas reduction, sustainable water management, 
terrestrial ecosystem, forestry and biodiversity. ? As per the 
UN goals on Sustainable development all 17 goals for 2030 
are interconnected and first two are extremely important i.e. 
No Poverty and Zero Hunger, whereas the second and third 
goal (Good Health and Well-being) is directly related to the 
lives of the human being. ? It emphasis more on the “Avoid 
throwing away food” which makes the responsibility of eve- 
ryone living on the earth is to take only the amount which is 
required to consume. Don’t store more than the required at a 
particular duration. Others are having a shortage of food and 
waiting continuously which you held up. We have limited 
resources to produce a finite amount of yield as per our con- 
sumption pattern. 


As per the United Nations report on food and nutrition, 820 
million people are not getting enough food worldwide for 
their healthy survival [FAO,2019] and 98% of them are from 
developing countries. ° Insufficient nutrition causes 3.1 mil- 
lion children died every year and 66 million primary school 
children are hungry while attending the classes. As per food 
aid foundation, one-third of the food is wastage and only uti- 
lizing the 66.67 % of the food. As per the data of the world 
food program, China as the most populous country is low in 
the Hunger Index with a score of 6.5 whereas India being 
a 2nd most populous country in the world, despite having 
self-sufficiency in food grain around 21.25 % lives are not 
getting enough food to lead a healthy life and scored 30.3 on 
Global hunger Index of 2019. India had reduced this score 
from 38.8 in 2000 and 38.9 in 2005, still at a serious level. * 
India ranked number 102 out of 117 qualifying countries on 
the Global Hunger Index. The trend indicator for Indian in 
the category of undernourished people is 15%, child mortal- 
ity is 4-5%, the prevalence of wasting among children up to 
five years old is 21% and the prevalence of stunting in chil- 
dren under five years is approximately 38%. 


As the world population is increasing every hour [David Pi- 
mentel, 1996], the pressure is magnified due to the rate of 
depletion of all non-renewable resources like Land, Water 
and Biological resources.* As per the World Bank, around 
1.5 to 2 billion people are malnourished under the catego- 
ry of moderate or severe food insure which is the highest 
number ever recorded. Almost 99% of the food comes from 
the land and only one or less than one % of the ocean and 
aquatic habitats. Even the agriculture growth [CPI, 2020] has 
increased by almost 25% since 1961 whereas the population 
has increased by almost 35 %.* The gap is huge and bridg- 
ing the gap is posing more challenges for all of us. After the 
prolonged decline of the hunger since 2015 taken the reverse 
direction and unfortunately it is in increasing now.' As per 
the indicator defined by FAO’s i.e. Prevalence of undernour- 
ishment measures how many people lack enough dietary en- 
ergy to live the normal active and healthy life. The Numbers 


have reached to 821.6 million people or 10.8% are under- 
nourished which is the approximate previous level of 2010. 
The other indicator Prevalence of moderate and severe food 
security based on food insecurity experience scale, about the 
9.2% or more than 700 million people are having the severe 
level of food insecurity whereas 17.2% or 1.3 billion people 
are having a moderate level of food insecurity that becomes 
approximately 2 billion people affected 


To understand the amount of food waste disposed of is not 
able to measure correctly, but to estimate with various meas- 
urement methodologies. Average household waste approxi- 
mately 2.40kg/week, which is comprised of around 35% of 
the total waste collected for a particular metropolitan city.° 
Indirect method estimate quantities of food by its categories 
and possible waste due to economic activities and statistical 
measurement of total production and consumptions and far 
away from the real picture whereas the direct measurement 
gives the data just before the conversion of waste or become 
waste and therefore costly affair. The food waste needs to 
vary with household, restaurant, transportation, supply chain, 
packaging and with another parameter. Approximately 13% 
of food waste occurs during transportation and distribution. 
The food waste can also vary with the seasons like winter, 
summer and rainy seasons. The summer and rainy seasons 
are more prone to deteriorate the food. The food wastage may 
also depend upon the size of the household or the number 
of people living together and their eating habits. The house- 
hold size and regional differences correlated with food waste 
over time.® The study also reveals that income groups also 
correlated with the food waste generation like high-income 
group families generate more waste than low-income group 
families. The other demographic factors like age group, edu- 
cation, gender, occupation and family background may also 
play a critical role in contributing to food waste. 


India is the country where usually people do not think much 
about food loss and waste except very few. Barilla Centre 
for Food and Nutrition Foundation releases food sustainabil- 
ity index consider the weighted average of three category 
scores, namely Food loss and waste, Sustainable agriculture 
and Nutritional Challenges.’ Food, sustainability is about 
various tool and techniques encourage to educate, maintain 
the culture, equity and respect to all for the planet we lived 
on. The high score on food sustainability score means a bet- 
ter understanding of sustainable food and nutrition. India 
waste as much food as some of the other country can con- 
sume [BCFN Foundation: Food and Nutrition Sustainabil- 
ity Index, 2019] and about 40% of the food is wasted after 
production in different phases from field to feed.’ According 
to the agriculture ministry worth Rs.50, 000 Crores food pro- 
duced is wasted per year. In another context, we see that the 
country’s 45% of the land is degraded due to some or other 
reason and not available for agricultural productivity. Due to 
non-forests and excessive groundwater extraction, the land 
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is unable to cultivate. The hunger statistics of various states 
of the country are very poor with the highest hunger index 
is from Madhya Pradesh falls in the extremely alarming cat- 
egory along with four other states, namely Punjab, Assam, 
Andhra Pradesh and Kerala fall in the serious category while 
twelve states are in the alarming category. Other states who 
are comparatively at a high level of the economic index have 
poor performance in curbing the hunger rate. Despite mod- 
erate economic conditions of the state around 200 million 
people, i.e. 15.38% of the total population are not food se- 
cure. 40% of production waste could have been used to feed 
15.38% of the people in various states in a country. Around 
836 million people * survive on less than Rs.20 a day that 
maybe the primary reason for the number of people (7000 
Indians) die every day and 25 lakhs every year. Thus hunger 
is the number one cause of death in the world. 


The component food loss and waste are a weighted average 
of the indicator in the policies to respond to food loss. In- 
dia is 33" in the overall score of a sustainability index re- 
corded in 67 countries with 66.40 scores, whereas France 
is coming first with the highest score of 76.10. In food loss 
and waste category India is 7 country 81.80 and France is 
having the highest score with 85.80. The separate score in 
the list of factors, namely food loss is 92.20, the policy re- 
sponse to food loss is 100.0 and causes of distribution loss is 
25.00. The second component of sustainable agriculture is 
a weighted average of the indicator in the water, land, emis- 
sion and land-use category. In Sustainable Agriculture cat- 
egory, Austria is the country with the highest score of 79.90 
and India is 47" with 65.50 scores. The individual score in 
Environmental impact of agriculture on the water is 0.00, the 
sustainability of water withdrawal is 98.40, water scarcity 
is 26.70, and sustainability of fisheries is 84.40 and 100.00 
for water management and trade impact. The score for the 
environmental impact of agriculture on land, land users and 
the environmental impact of agriculture in the atmosphere is 
below 33 and are a very serious cause of concern as far as In- 
dia is concerned. The other parameter agriculture subsidies, 
diversification of the agricultural system, agro-economic in- 
dicator, productivity, financial access and protection for land 
users are scored moderately from 33 to 67. Other indicators 
land use, the impact of the land of animal feed and biofuel, 
land ownership, animal welfare policies, environment, biodi- 
versity, climate change mitigations and opportunities for in- 
vesting in sustainable agriculture has fairly scored more than 
67. The issues related to Sustainable agriculture are having 
low scores in trade impact (11.10), the sustainability of fish- 
eries (5.80), agricultural subsidies (0.0) and land productiv- 
ity (22.80). India’s performance is very poor in food waste 
and loss and food waste at the end user level is below the 
expected level, i.e. 31.90. This says that the end-user is wast- 
ing much of the food in the overall supply chain from farm 
to feed. This needs more focus on the end-user to educate for 


more efficient management of food and diet along with the 
impact of food wastage on people, society and environment. 
The average literacy rate of India is 69.1 %. The literacy rate 
of male and female in rural and urban India is 72.3, 56.8 and 
83.7, 74.8 respectively. This shows that there is much to be 
done on rural India as far as education about the food waste 
and loss is concerned, but data shows the vice versa is also 
true because more food is wasted by the urban population. 


Third component Nutritional challenges are a weighted aver- 
age of indicator of the health and nutritional category. The 
case is worse for India in the Nutritional Challenge category 
and ranked 61th with 52.50 scores, whereas the highest score 
is 76.50 for Japan. Prevalence of malnourishment, Micronu- 
trient deficiency and Number of people per fast food restau- 
rant scores very poorly in 0.00 to 33.00. Life of quality Ena- 
bling factors, Healthy life expectancy, Physical Activity and 
Diet composition are moderately scored in between 33-67. 
Prevalence of over-nourished, impact on health, Economic 
determinant of dietary patterns and Policy response to di- 
etary patterns fairly score of more than 67. 


The other issues related to sustainable trade the Union Gov- 
ernment has strengthened the regulatory framework like en- 
vironment governing land issues, reform market regulations, 
allow the private sector, watershed management schemes, 
along with climate change adoption and mitigations. The 
sustainability of fisheries doesn’t have a very positive ap- 
proach due to overfishing and damaging aquatic life to a 
larger extent. India has a long way to follow standard and 
sustainable practice for fisheries. In India, agriculture sub- 
sidies are given in many forms, though the government is 
trying to reduce the subsidies in one way or another for ef- 
ficient fertilizer supplier and sustainable farming methods. 
To improve the sustainable agriculture productivity up to fair 
level, some of the parameters need to be focused on prior- 
ity like yield increase, water use efficiency, diversity of food 
grains, farm-based approaches, organic agriculture. Budget 
2018-19 has taken many initiatives by the union government 
to reduce the amount of chemical fertilizer, water and im- 
proving the productivity at the farm level. The only sustain- 
able and continuous effort will lead to double the income of 
farmer by 2022. The other factor number of people per fast 
food restaurant is scored low and consumption of unhealthy 
energy and protein sources is much higher in urban India and 
contributing to the emerging problem of obesity. Many such 
foods are adulterated with chemicals, colours, preservatives 
that exceeds permissible limits sometimes. 


MATERIAL AND METHODS 


The survey of some hundred households conducted to under- 
stand the behaviour of the food waste of the Nagpur region. 
As the food wasted more at the user level, thus the study 
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behavioural factors contributing to waste practices. There is 
the individual and societal perspective to study the behaviour 
of food waste. The habit also plays a significant role in such 
behaviour. The habits also not modified due to lack of aware- 
ness about the facts of hunger around us. The survey, con- 
ducted in the city of Nagpur on the behavioural pattern of the 
food habits is household only. The scope of data collection 
is limited to the questionnaire filled from the user/consumer. 
The study did not consider the data from the food provider 
like restaurant, food joints and hotels. Though the food pro- 
vider can calculate the total amount of food waste as per their 
daily wastage and based on consumption and dispatch, the 
habits or the pattern of food waste can only be understood at 
the individual level. The social places like marriage ceremo- 
nies, birthday party, rituals, lawn and Bhandara sort of place 
are also contributing much of the waste and not able to meas- 
ure until there is any systematic way of disposing of the food 
waste. The study has included all representation proportion- 
ately of the society who are dominantly participating in the 
consumption of food and its waste. The survey is targeting to 
answer food consumption pattern and how it leads to waste 
which are difficult to measure in the quantitative term. The 
survey has been conducted both offline and online in case of 
not being accessible to the individual due to time and place 
constraints. Face to face interview is not considered due to 
the effect of the influence of the collector of the data. Strati- 
fied random sampling is used to outline various categories 
for the target respondent. Food provider is introduced as one 
more category in business occupation to reflect their effect 
on food waste. The analysis involves the demographic of the 
respondent and their respective pattern of food consumption 
and waste. 


The sample distribution is representing the true population 
by considering the gender, age group, education, marital sta- 
tus, occupation, income and living place like urban or rural. 
The stratified random sampling is used to select the respond- 
ent from each category for proportionate representation in 
the dataset. The questionnaire is prepared based on the lit- 
erature review of various articles published on food loss and 
the factors considered for the questionnaire are socio-demo- 
graphic, household, psychological and health consciousness. 
The demographic diversity includes age group, education, 
gender, marital status, occupation, income and living place. 
Five points Likert Scale is used for the recording of respons- 
es (1- Never, 2- less than 2 times in a week, 3-3-6 times in a 
week, 4-7-8 times in a week and 5- More than 10 times in a 
week or always). As per the FAO, the definition of food loss 
involves any reason prevented to consume the food is con- 
sidered as food loss and therefore the collection of responses 
to the behaviour that leads to waste food. The factors for 
food consumption like food taste, overcooked/undercooked 
and thrown away.’ Food purchase behaviour includes vari- 
able like to prepare a food list, food storage, use best before 


date food disposal to pet/animals donate the food, and lefto- 
ver.10-12 The other variables are educated family member, 
thinking yourself about the food waste, health concern like 
diet plan, how much to eat, overeat etc. 


RESULTS AND DISCUSSION 


As per the literature survey, the study conducted for selected 
samples 85% of them are filled form and only considered 
for analysis. The Cronbach’s alpha is 74.3 indicates the ad- 
equate level of internal consistency of our scale. The model 
summary suggests the variable food waste can be explained 
with the 74.4% of variations by the independent variables 
mentioned as below table 1. 


Table 1 shows: Model Summary of variables 


Model R R Square Adjusted Std. The error of 
R Square the Estimate 
1 0.863? 0.744 0.692 0.45389 


a. Predictors: (Constant), Educate Family for Waste, Rotter Be- 
fore Cook, List To Buy Food, Know-How much teat Beforehand, 
Over Eat, Donate Food, Feed Animal Leftover, Go Restaurant, 
Diet Plan, Use Best Before Date, Over Under Cooked, Eat Fast 
Food, Thinking of Waste, Proper Taste 


This substantiates the previous study by food waste are de- 
pends largely on the variable like food taste, overcooked or 
undercooked, proper taste, diet plan, thinking of waste, etc. 
The other variable like not use the list for buying the grocery, 
improper storage also leads to food waste. Food disposal, do- 
nate food, call animals or pet to consume also one or another 
way to food waste. As per the coefficient table below, it is 
clear that some of the variations are not equally significant 
and therefore stepwise regression is done to predict the sig- 
nificant variables and its effect on the food waste. The other 
variables are having less significant result in this study that 
can be updated with more in-depth study or the number of 
samples increases showed in below table no 2. 


Table 2: Shows Model Summary 


Model R  RSquare AdjustedR Std. The error of 
Square the Estimate 
1 .561a .315 .307 .68060 
2 .688b 473 .460 .60085 
3 -736c 541 524 -56419 
4 .778d .605 .585 .52648 
5 .813e .662 .640 .49067 
6 .828f .685 .660 .47633 
7 841g .708 .681 .46202 


a. Predictors: (Constant), Proper Taste, b. Predictors: (Con- 
stant), Proper Taste, Over Under Cooked, c. Predictors: (Con- 
stant), Proper Taste, Over Under Cooked, Diet Plan, d. Predic- 
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tors: (Constant), Proper Taste, Over Under Cooked, Diet Plan, 
Know-How much tea Beforehand, e. Predictors: (Constant), 
Proper Taste, Over Under Cooked, Diet Plan, Know-How much 
eat Beforehand, List To Buy Food, f. Predictors: (Constant), 
Proper Taste, Over Under Cooked, Diet Plan, Know-How much 
eat Beforehand, List To Buy Food, Donate Food, g. Predictors: 
(Constant), Proper Taste, Over Under Cooked, Diet Plan, Know- 
how much eat Beforehand, List To Buy Food, Donate Food, Feed 
Animal Leftover 


Predictors are the major factors contributing to food waste. 
The health-related factors are judged separately by only 
considering three factors in the model to understand the 
regression of Diet Plan, Overeat and Know how much to 
eat beforehand on food waste and found that these variables 
explain 45.6% of the variations of the food waste and all the 
variable are significant shows in below table no 3. 


Table 3: Shows Model Summary 


Model R R Adjusted R Std. An error of 
Square Square the Estimate 


1 .676° .456 .436 .60662 


a. Predictors: (Constant), Know-How much eat Beforehand, 
Overeat, Diet Plan 







Table 4: Shows Model Summary 


Unstandardized Standard- 
Coefficients ized Coef- 
ficients 





Std. Error 


Beta 


1 (Constant)  .120 .256 .467 641 
OverEat 109 .048 .197 2.274 .026 
DietPlan 340 .058 .509 5.871 .000 
KnowHow- .280 .059 .392 4.744 .000 
mucteatBe- 
forehand 


a. Dependent Variable: Food waste 


This suggests that not having the proper diet plan is influenc- 
ing the food waste by multiple of 0.340, similarly, overeat- 
ing is also a type of food waste and influencing in multiple 
of 0.109. The factor which does not know how much to eat 
beforehand also leads to the food waste in the multiple of 
0.280. All these factors give clues that are more concern 
about the diet and plan someone can reduce the food waste 
up to a larger extent shows in table no 4. 


DISCUSSION 


All the factors as discussed above are continuing the major 
causes of food waste irrespective of the caste, country, region 
or society. The remedies are more or less common for all 


but the implementation differs by caste, country, region and 
society by its culture and individual’s consciousness. This 
need to think in a different perspective above the self, with 
references to society, country, the world to the saviour of our 
resources and reduce the wastage. As per feedingindia.org 
India is the 2nd largest producer of food and 195 million 
people are malnourished, one-fourth of the world under- 
nourished people are the people who live in India i.e. The 
three times the population of France. In India, food wast- 
age is considered to be a part of the normal process. There 
is an absence of awareness among the household about the 
amount of food waste they are doing per day/per month or 
in a year is wastage of environmental resources. The peo- 
ple have a notion about the prepared food should always be 
there more than 2-3 people anytime at home and if not con- 
sumed, it leads to merely wastage. This wastage later man- 
ages by donating it to the maiden, beggar, undernourished 
people or pet animals. If missed then convert into waste and 
emitting greenhouse gases to the environment. Some of the 
self-help groups along with corporate, organizing the cam- 
paign against the food waste and they collect the excess food 
from the venue like restaurant, hotels, lawns and individual 
house. The vans picking up the food are checking the qual- 
ity of food and keep it in customized safe and refrigerator 
container. This food can then be distributed to the needy 
people, school children and roadside people. This is the un- 
structured way of collecting and distributing food waste at 
the local level. This model should be plugged with the city 
civic body or Nagar Palika or Nagar Parishd. The rehabili- 
tation centre can be created for the people who are needy, 
without work, without shelter and clothes. The specialized 
vehicle should be deployed to collect excess food and re- 
distribute it in such rehabilitation centres. The awareness 
about the program should reach to the last man to contribute 
as per their convenience. Such Centres are important places 
for food donation and consumption at particular times of the 
day. The people who are searching for a job for their bread 
and butter should channelize through the centre to get easy 
access to labour as affordable rates. This can organize the 
food, waste collection and distribution along with hunger. 
Municipal Corporation should add one more types of minor 
tax for waste management i.e. 10 or 20 Rs. and get almost 
1.5-2 crore per annum if consider the population of the city 
is nearly 25lakhs which helps them to manage rehabilitation 
centre, specialized vehicle and resources required to manage 
along with the donation. 


Food wastage in any form must be stopped and this can only 
be done when the individual is thinking that food as divine 
substance and essential for the living being. This may be 
the last priority for the people who have easy access to the 
food and never thought about saving the food for the people 
in need. As per Indian Vedas and Upanishad, we should also 
think about the type of food and its quality for better fuel- 
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ling the divine vehicle i.e. our body. We spiritualize our eating 
from what to eat, how much to eat, when (times) to eat, how to 
eat (posture), to purify one’s existence, receive the strength of 
body, mind and soul, happiness and satisfaction.'* We should 
always eat balanced food in a pleasant atmosphere at fixed 
times and never take meals in between. We should also share 
food with others, always give it to the other people first and 
then take ourselves. Do not overeat food. Put the food on the 
plate as much as you can eat and save any leftover for the next 
meal. Don’t waste food in any form, don’t buy too much, you 
buy them as much food which can be prepared and consume 
without rotten so that this prevents it from wastage. Think 
from a broader perspective, every time about the food waste 
and its effect on the environment. 


CONCLUSION 


In this study, we discussed only the controllable factor re- 
lated to individual and psychological. All factors where a hu- 
man has direct interface can be avoided by improving aware- 
ness and follow some of the rules. In India, awareness and 
campaign about the food waste and its repercussion at all 
the platform will help to positively reduce the food waste 
as we did for the “Swacchta Abhiyan”. Though education 
has negative correlation and not has only factors that we can 
avoid food waste. The urban people, highly educated people 
or women tend to waste more food than their counterpart. !*!5 
The current study also substantiates along with the people 
who are concerned about a diet plan, overeat and know how 
much to eat are also contributing to food waste. This study 
also discussed the rehabilitation centres should start by Mu- 
nicipal Corporation of the city to bridge the gap of food do- 
nor and food receiver. There must be regular public events 
for awareness about the food habits and food wastage that 
helps to mitigate the food waste up to some extent. 
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